Greater peripheral quadriceps fatigue at the voluntary termination of single-leg knee-46 extensor exercise (KE), in comparison to whole-body cycling, has been attributed to confining 47 group III and IV skeletal muscle afferent feedback to a small muscle mass, enabling the central 48 nervous system (CNS) to tolerate greater peripheral fatigue. However, as task specificity and 49 vastly differing systemic challenges may have complicated this interpretation, 8 males were 50 studied during constant workload trials to exhaustion at 85% of peak workload during single-51 and double-leg KE. It was hypothesized that due to the smaller muscle mass engaged during 52 single-leg KE, a greater magnitude of peripheral quadriceps fatigue would be present at 53 -12±3%), and Q tw,pot (-44±6 vs. -33±7%), for single-and double-leg KE, respectively. Therefore, 60 avoiding concerns over task specificity and cardiorespiratory limitations, this study reveals that a 61 reduction in muscle mass permits the development of greater peripheral muscle fatigue and 62 supports the concept that the CNS tolerates a greater magnitude of peripheral fatigue when the 63 source of group III/IV afferent feedback is limited to a small muscle mass. 64
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group III and IV skeletal muscle afferent feedback to a small muscle mass, enabling the central 48 nervous system (CNS) to tolerate greater peripheral fatigue. However, as task specificity and 49 vastly differing systemic challenges may have complicated this interpretation, 8 males were 50 studied during constant workload trials to exhaustion at 85% of peak workload during single-51 and double-leg KE. It was hypothesized that due to the smaller muscle mass engaged during 52 single-leg KE, a greater magnitude of peripheral quadriceps fatigue would be present at 53 exhaustion. Vastus lateralis integrated electromyogram (iEMG) signal relative to the first minute 54 of exercise, pre-to post-exercise maximal voluntary contractions (MVCs) of the quadriceps, and 55 twitch-force evoked by supramaximal magnetic femoral nerve stimulation (Q tw,pot ) quantified 56 peripheral quadriceps fatigue. Trials performed with single-leg KE (8.1±1.2 min; 45±4 W) 57 resulted in significantly greater peripheral quadriceps fatigue than double-leg KE (10±1.3 min; 58 83±7 W), as documented by changes in the iEMG signal (147±24 vs. 85±13%), MVC (-25±3 vs. 59 -12±3%), and Q tw,pot (-44±6 vs. -33±7%) , for single-and double-leg KE, respectively. Therefore, 60 avoiding concerns over task specificity and cardiorespiratory limitations, this study reveals that a 61 reduction in muscle mass permits the development of greater peripheral muscle fatigue and 62 supports the concept that the CNS tolerates a greater magnitude of peripheral fatigue when the 63 source of group III/IV afferent feedback is limited to a small muscle mass. 64
INTRODUCTION

72
The central projection of group III and IV skeletal muscle afferent fibers, responsive to 73 mechanical deformation and the intramuscular metabolic disturbance (2), has been implicated as 74 a determinant of exercise performance, exerting inhibitory feedback on central motor drive to 75 active muscles during dynamic exercise (3, 4) . It has been hypothesized that the voluntarily 76 termination of high intensity, constant workload exercise occurs once a sensory tolerance limit 77 (17) is reached, which is directly affected by the ensemble group III/IV afferent input from the 78 active muscles (3). Thus, group III/IV afferents, among other factors (17, 29, 30) , facilitate 79 central fatigue, defined as a failure or unwillingness of the central nervous system (CNS) to drive 80 the motor neurons, and thereby limit the development of peripheral fatigue, defined as a 81 reduction in muscle force output in response to a given neural input. Indeed, consistent with this 82 paradigm, despite differing levels of oxygen availability and differing exercise intensities, both 83 of which alter endurance time, similar end-exercise levels of intramuscular metabolites linked to 84 peripheral fatigue have been documented following exhaustive exercise (12, 18, 39) . However, 85 how the magnitude of end-exercise peripheral fatigue is influenced by active muscle mass and 86 therefore possibly by the volume of group III/IV afferent feedback is still not well understood. 87
Recently, our group examined the magnitude of peripheral quadriceps fatigue following 88 exhaustive, dynamic, single-leg knee-extensor exercise (KE) and whole-body cycling (38). This 89 approach was employed to achieve large differences in active muscle mass (~2.5 kg for KE 90 compared to ~15 kg for cycle exercise (33)) and therefore locally vary the magnitude of afferent 91 feedback (15, 20) . Specifically, this study was designed and interpreted on the premise that 92 during single-leg KE the source of afferent feedback would be limited to one quadriceps muscle 93 and so the sensory tolerance limit associated with task failure with this model would be reached 94 by a strong, local afferent signal mainly from a smaller muscle mass. This would contrast starkly 95 to cycle exercise during which the equal ensemble afferent feedback associated with the sensory 96 tolerance limit, would consist of the sum of weaker and more diffuse signals from a much larger 97 muscle mass (38). As hypothesized, peripheral fatigue assessed in the quadriceps following KE 98 was far greater than during cycle exercise, suggesting that confining group III and IV skeletal 99 muscle afferent feedback to a small muscle mass enables the CNS to tolerate greater peripheral 100 fatigue (38). However, it is important to acknowledge that although the use of cycle exercise and 101 KE resulted in substantial differences in active muscle mass and a similar muscular action (knee-102 extension), such an approach may have been somewhat confounded by other considerable 103 differences associated with the two distinct exercise modalities. For example, the loss of hip-104 extension power (14) and central cardiopulmonary limitations (34) during bicycle exercise, but 105 not during KE were unaccounted for in this prior study. Additional neural factors such 106 differences in coordination and the bilateral deficit (19, 21) may also contribute to the task-107 specific complexities and difference in fatigue accompanying alterations in active muscle mass. 108
The aim of this study was to better elucidate the role of active muscle mass and 109 associated ensemble afferent input to the CNS in determining the magnitude of peripheral fatigue 110 following dynamic quadriceps exercise. Specifically, we employed exhaustive single-and 111 double-leg KE to vary active muscle mass and associated neural feedback, while minimizing 112 concerns about task specificity and cardiopulmonary limitations. We tested the hypothesis that 113 the afferent signal constrained to one quadriceps muscle group during single-leg KE would result 114 in a greater magnitude of end-exercise peripheral fatigue at the attainment of the sensory 115 tolerance and task failure than double-leg KE. Thus, quadriceps fatigue would be greater 116 following single-leg KE compared to double-leg KE. 117
118
METHODS 119
Subjects: Eight recreationally active healthy males (27 ± 1 years, 84 ± 3 kg, 178 ± 2 cm) 120 volunteered to participate in this study. Written, informed consent was obtained from participants 121 prior to their inclusion and the Institutional Review Boards of the University of Utah and the Salt 122 Lake City Veteran's Administration Medical Center approved the study. Testing was performed 123 in a thermoneutral environment. 124
Protocol: During two to four initial preliminary visits to the laboratory, subjects were 125 familiarized with both single-and double-leg KE. Subjects then performed maximal incremental 126 exercise tests with both modalities to determine peak workload and practice constant workload 127 trials to the limit of tolerance (T lim ). On subsequent visits, separated by 48 -96 hours and in a 128 counter-balanced order, constant workload T lim trials at 85% of peak workload [60 revolutions 129 per minute (rpm)] for both single and double leg KE were performed. This 85% of peak 130 workload led to task failure (defined as a fall below 50 rpm for >10 s) in 5-15 minutes during 131 preliminary testing. Prior to the T Lim trials, two minutes of resting data were collected and 132 subjects were allowed a 3-minute warm-up period (5 W for single leg KE and 10 W for double 133 leg KE). Throughout each trial, minute ventilation (V E ), gas exchange (VO 2 and VCO 2 ), heart 134 rate (HR), mean arterial pressure (MAP), stroke volume (SV), cardiac output (CO), the 135 electromyogram from the vastus lateralis (EMG), as well as rating of perceived exertion (RPE 136 (11)), were assessed. To quantify peripheral fatigue, neuromuscular function tests were 137 performed before exercise and again two minutes following task failure. The fatigue assessment 138 procedure in both trials was performed on the same leg used for both exercise trials, which was 139 balanced between dominant and non-dominant limbs (31). 140 Knee-extensor exercise: Dynamic KE was performed utilizing a cycle erogmeter (Monark, 141
Sweden) modified to allow the performance of KE (33). Briefly, for single-leg KE exercise, this 142 exercise modality recruits the quadriceps muscle group for active leg extension from 90 to ~170 143 degrees before a lever arm attached to a flywheel passively returns the leg to 90 degrees. For 144 double-leg knee-extensor exercise, a second lever arm was attached to the contralateral crank-145 arm of the ergometer such that subjects recruited the quadriceps muscle groups of both legs 146 simultaneously to perform KE. Subjects were instructed to maintain a rate of 60 rpm during all 147 KE exercise trials. For the determination of peak workload, subjects performed one-minute 148 stage, incremental exercise tests to exhaustion (10 W + 5 W/min for single-and 20 W + 10 149
W/min for double-leg KE). 150
Pulmonary and cardiovascular responses: V E and pulmonary gas exchange were measured at 151 rest and during exercise using an open circuit system (ParvoMedics, Sandy, UT). HR was 152 determined from the R-R interval of a three-lead electrocardiogram (AcqKnowledge; Biopac 153 Systems, Goleta, CA). SV, CO, and MAP were determined with a finometer (Finapres Medical 154 Systems, The Netherlands) placed at heart level. SV was calculated from beat-by-beat pressure 155 waveforms assessed by photoplethysmography using the Modelflow method (Beatscope version 156 1.1; Finapres Medical Systems), and CO was calculated as the product of SV and HR. 157 158 Neuromuscular function: The magnitude of peripheral quadriceps fatigue was quantified using 159 supramaximal magnetic stimulation of the femoral nerve (6, 24, 32): the exercise-induced 160 reduction in potentiated quadriceps twitch force (Q tw,pot ) assessed before exercise and again two 161 minutes after both T lim trials. This time delay was necessary to transfer the subjects from the KE 162 ergometer to the neuromuscular function assessment apparatus, and was thus standardized for 163 both exercise modalities. For the neuromuscular function test procedure, subjects lay semi-164 recumbent, with a knee joint angle of 90 degrees, a magnetic stimulator (Magstim 200, The 165
Magstim Company Ltd, Wales) connected to a double 70 mm coil was used to stimulate the 166 femoral nerve. The evoked twitch force was obtained from a calibrated load cell (Transducer 167
Techniques, Temecula, CA) connected to a non-compliant strap placed around the subject's 168 ankle. A series of 6 MVCs, each followed by a Q tw,pot , were performed with 30 seconds between 169 each MVC, such that the entire procedure lasted 2.5 minutes. In addition, to determine the 170 percent voluntary muscle activation (VA), a superimposed twitch technique was employed (6, 171 28). Peak force, maximal rate of force development (MRFD), and maximal relaxation rate 172 (MRR) were analyzed for all Q tw,pot values (25). To ensure supramaximality of stimulation during 173 magnetic stimulation of the femoral nerve, the plateau in evoked-twitch forces, obtained every 174 30 seconds, at 70, 80, 85, 90, 95, and 100% of maximal stimulator output, was also evaluated. 175
Quadriceps EMG was recorded from the vastus lateralis (VL) muscle (6) during exercise 176 as well as the neuromuscular function assessment procedure. The electrodes were placed in a 177 bipolar configuration over the middle of the muscle belly, with the active electrodes placed over 178 the motor point of the muscle and the reference electrode in an electrically neutral site. These 179 electrodes were used to record magnetically evoked compound action potentials (M-waves) to 180 evaluate changes in membrane excitability, as well as the EMG from the VL throughout exercise 181 to provide an index of central motor drive. Raw EMG signals were filtered with a bandpass filter 182 (with a low pass cut-off frequency of 15 Hz and a high pass cut-off frequency of 650 Hz) and 183 after visual inspection of the filtered signal, a threshold voltage was set to identify the onset of 184 EMG activity (AcqKnowledge; Biopac Systems, Goleta, CA). For data analysis, the integral of 185 each EMG burst (integrated EMG, iEMG) was calculated to determine a percent increase in 186 iEMG from the first minute of exercise (6). 
RESULTS
209
Peak exercise responses: Double-leg KE engaged a significantly greater quadriceps muscle 210 mass compared to single-leg KE (4.8±0.2 kg vs 2.4±0.1 kg, respectively). The maximal 211 workload attained during the incremental exercise tests was significantly greater for double-212 compared to single-leg KE (98±7 W vs 53±4 W, respectively), eliciting a higher peak pulmonary 213 oxygen uptake (1.96±0.1 vs 1.52±0.1 L/min). Of note, the peak oxygen consumption value 214 obtained during the double-leg KE test was significantly less than that obtained by the same 215 subjects during maximal incremental cycling in a separate study (1.96±0.1 vs 3.46±0.2 L/min, 216 respectively), suggesting the absence of cardio-respiratory limitations during both single-and 217 double-leg cycling. 218
T Lim trials:
The T Lim trials, performed at 85% of peak workload, equated to 45±4 W for the 219 single-leg KE trial and 83±7 W for the double-leg KE trial. T Lim time at these workloads was not 220 different between conditions (single-leg KE: 8.1 ± 1.2 min, double-leg KE: 10.0 ± 1.3 min). 221
Pulmonary gas exchange and ventilatory responses to the T Lim trials are documented in Figure 1 , 222 and the cardiovascular responses are documented in Figure 2 . These assessments, apart from 223 MAP and VE/VCO 2 , were augmented during double-compared to single-leg KE; the maximal 224 values obtained, however, remained below the previously documented limits of the cardio-225 respiratory system in all subjects. RPE was higher for single-compared to double-leg KE during 226 the fifth minute of the T Lim trials (data not presented), but was not different between conditions at 227 task failure (double-leg KE: 9.8 ± 0.2, single-leg KE: 9.8 ± 0.3). 228
Neuromuscular function: Supramaximality of stimulation was demonstrated in all subjects by a 229 plateau in twitch force and M-wave amplitudes with increasing stimulus intensity, representing 230 maximal depolarization of the femoral nerve. Membrane excitability was maintained from pre-231 to post-exercise with both exercise modalities, as indicated by unchanged M-wave 232 characteristics. MVC and Q tw,pot, measured prior to single and double-leg KE was not different 233 between conditions (MVC: 553±31 vs 530±41 N; Q tw,pot : 219±18 vs 210±19, for single-and 234
double-leg KE, respectively). 235
Quadriceps fatigue: The vastus lateralis iEMG signal normalized to the first minute of exercise, 236 an index of the development of peripheral fatigue during exercise, was increased during exercise 237 to a greater extent during single-leg KE compared to double-leg KE (Figure 3 ). Q tw,pot, measured 238 after exercise, was significantly reduced from pre-exercise values, with a fall of 44 ± 6% for 239 single-leg KE and 33 ± 7% for double-leg KE. This fall in Q tw,pot was significantly greater for 240 single-compared to double-leg KE (Figure 3) , suggesting greater peripheral quadriceps fatigue 241 after single-leg KE. MVC force was also reduced from pre-exercise values to a greater extent 242 following single-leg KE (Figure 3 ). As VA was reduced from pre-to post-exercise to a similar 243 extent following both exercise modalities (Figure 3) , the greater reduction in MVC following 244 single-leg KE supports greater peripheral quadriceps fatigue in this trial. The other intra-twitch 245 indices of fatigue (MRFD and MRR) were also significantly reduced from pre to post-exercise in 246 both trials, and also revealed greater peripheral fatigue following single-leg KE (Figure 3) . 247
248
DISCUSSION 249
Presumably as a component of homeostasis, group III/IV muscle afferents appear to play 250 an important role in determining exercise cessation by inhibiting central motor drive to active 251 skeletal muscle and ultimately restricting the development of peripheral fatigue. Based upon this 252 paradigm, the current study tested the hypothesis that when the source of group III/IV afferent 253 feedback is limited to a small muscle mass, the central nervous system will tolerate a greater 254 degree of peripheral fatigue. Utilizing single-and double-leg KE to vary group III/IV muscle 255 afferent input to the CNS while minimizing the potential influence of task specificity and 256 cardiopulmonary limitations, we observed a greater degree of end-exercise peripheral quadriceps 257 fatigue when exercise was confined to one compared to both quadriceps. This finding suggests 258 that during small muscle mass exercise (single-leg KE), the sensory tolerance limit, which is 259 greatly affected by afferent feedback (17), was likely evoked by a severe metabolic disturbance 260 in the single quadriceps. This is in contrast to the equal sum, but more diffuse, signals from the 261 two quadriceps (double-leg KE) that were each likely less challenged metabolically. As exercise-262 induced adaptation is a response to the degree of homeostatic disturbance, these findings have 263 important implications for optimizing exercise training and rehabilitative medicine. 264
265
Muscle mass and peripheral fatigue: Previous research from our group has documented greater 266 peripheral quadriceps fatigue following single-leg KE compared to whole-body cycling, which 267 was attributed to muscle-mass induced alterations in afferent feedback (38). Indeed, Freund et al 268 (15) utilized the post exercise circulatory occlusion technique with one or two legs following 269 whole-body cycle exercise to isolate the contribution of the metabolite-sensitive afferents to 270 elevations in MAP during exercise, and documented higher blood pressure when two legs were 271 occluded, revealing that the magnitude of ensemble afferent feedback is proportional to active 272 muscle mass. Thus, to reach an equal magnitude of ensemble afferent feedback as a consequence 273 of exercise with one quadriceps compared to two at task failure, attaining the same sensory 274 tolerance limit, a strong, local afferent signal from the small muscle mass would be required. 275
This translates to a greater magnitude of peripheral fatigue and likely intramuscular metabolic 276 disturbance as a consequence of small muscle mass exercise. In line with this paradigm, 277
Matkowski et al (27) observed a greater degree of contractile dysfunction following unilateral, 278 submaximal isometric knee extension to task failure in contrast to a bilateral contraction. 279
The current study utilized single-and double-leg KE to mitigate concerns about task 280 specificity of fatigue and cardiopulmonary limitations arising from the comparison of cycling 281 with KE in our previous work (38). The current comparison enabled the desired variation in 282 active muscle mass and isolated the contribution of the lower limbs. Greater peripheral 283 quadriceps fatigue following single-leg KE was evidenced by an almost 50% greater decline in 284 quadriceps MVC and increase in iEMG, as well as a greater decrease in Q tw,pot, and all measured 285 indices of peripheral fatigue (Figure 3) . Thus, in parallel with our previous study revealing 286 greater peripheral fatigue following single-leg KE compared to whole-body cycling (38), these 287 data suggest that the CNS tolerates a greater magnitude of peripheral fatigue when the source of 288 the afferent signal is confined to a small muscle mass. Collectively, these studies support the 289 important link between active muscle mass and afferent feedback and document that a greater 290 degree of peripheral fatigue can be achieved utilizing small muscle mass exercise. 291
292
Cycle exercise and the magnitude of peripheral fatigue: Following exhaustive whole-body 293
cycling, there appears to be a consistent level of peripheral quadriceps fatigue, which is 294 equivalent to approximately a one-third pre-to post-exercise reduction in Q tw,pot (3). Although 295 this level varies somewhat between individuals, numerous studies have identified similar average 296 decreases in Q tw,pot suggestive of a critical level of peripheral fatigue, which is not typically 297 surpassed under normal circumstances during high-intensity cycling exercise (3, 6, 7, 9, 22, 23, 298 38) . Interestingly, in the current study, the level of peripheral fatigue following double-leg KE 299 was similar (~33% exercise-induced decrease in Q tw,pot ) to that typically observed following 300 whole body cycling. Thus, similar levels of peripheral fatigue are observed following whole 301 body cycling and double-leg KE, despite differing amounts of active muscle mass across 302 modalities. Although somewhat speculative, these data imply that during cycle exercise, which 303 substantially engages the quadriceps muscles of both legs, the afferent signal arising from these 304 muscle groups may be the dominant source of inhibitory afferent feedback. 305
As the quadricepses are predominate muscle groups employed during cycle exercise (33), 306 inference about their role in fatigue determination appears reasonable. However, it is important 307 to acknowledge that the decrease in Q tw,pot exhibited by the subjects in the current study 308 following single-leg KE was less (43%) than that previously observed by our group with this 309 modality (53%) (38). Therefore, if the current subjects, as a whole, simply tolerated less 310 peripheral fatigue in all conditions, the recognized similarity between the level of peripheral 311 fatigue during double-leg KE (which might be expected to result in more fatigue than cycle 312 exercise, due to the smaller muscle mass) and the previously published values for cycle exercise 313 could just be coincidental. Further investigations are required to determine if this hypothesis 314 about the dominant role of the quadriceps in determining cycle exercise-induced fatigue is 315
correct. 316
Muscle mass and the potential for exercise-induced adaptation: Single-leg KE has previously 317 been utilized as a dynamic exercise model that avoids cardiopulmonary limitations (35, 36) . 318
Impressive improvements in peripheral skeletal muscle function, such as increased oxidative 319 enzyme capacity, in both health (1, 37) and disease (13, 26) have been achieved with this 320
approach. In the current study, single-leg KE, utilizing ~2.5 kg of muscle in contrast to the ~5 kg 321 of muscle mass during double-leg KE, attenuated the cardiovascular (Figure 1 ) and respiratory 322 (Figure 2 ) responses to the T Lim trials, but, interestingly, resulted in a greater degree of peripheral 323 fatigue ( Figure 3 ). As the metabolic disturbance in the muscle during exercise substantially 324 influences the magnitude of peripheral fatigue measured immediately after task failure, the 325 attainment of greater peripheral quadriceps fatigue following single-leg KE suggests a greater 326 intramuscular metabolic disturbance. Thus, in addition to the typically recognized reduction in 327 the cardiopulmonary demand associated with small muscle mass exercise, these data reveal that 328 reducing active muscle mass facilitates the attainment of greater peripheral fatigue. As exercise 329 training induces an adaptive response to a homeostatic disturbance, a greater magnitude of 330 peripheral fatigue has the potential to be translated into greater skeletal muscle adaptation 331 following small muscle mass exercise. Thus, the use of small muscle mass exercise, with a 332 reduced cardiopulmonary challenge, which in and of itself likely promotes better exercise 333 adherence, and the now recognized greater level of tolerable peripheral fatigue has important 334 implications for the use of small muscle mass exercise in rehabilitative medicine. 335
336
Central motor drive and the sensory tolerance limit: Previous work from our group, as well as 337 the current study, has predominantly emphasized the role of inhibitory skeletal muscle afferent 338 feedback in determining the sensory tolerance limit and the voluntary termination of exercise. 339
Importantly, other neural mechanisms may have contributed to the observed differences in 340 fatigue. For example, a slight bilateral deficit in peak workload such that the maximal workload 341 for double-leg KE was slightly less than two times the single-leg peak workload, was observed, 342 which has previously been attributed to the integration of neural factors from both peripheral and 343 central sources (19) . In addition, very recent data (10) suggests that the magnitude of central 344 motor drive (or 'neural drive'), which is likely higher when greater muscle mass is engaged 345 during exercise (5), may also increase the perception of effort (16). This could contribute to the 346 sensory tolerance limit, which might limit the magnitude of peripheral fatigue tolerated by the 347 CNS. Recently, our group demonstrated significantly less peripheral fatigue following 348 exhaustive, single-leg KE when the exercise bout was preceded by an exhaustive single-leg KE 349 bout of the contralateral limb (10). These observations were hypothesized to be the result of both 350 inhibitory afferent feedback from the previously exercised leg curtailing the exercise 351 performance of the second leg, as well as elevated central motor drive. 352
In the current study, indirect evidence for a higher central motor drive during double-leg 353 KE, which engaged twice the active muscle mass, is provided by the greater EMG signal from 354 one leg, multiplied by two to estimate central motor drive during double-leg KE, in comparison 355 to the EMG signal from the same leg during single-leg KE at exhaustion (~0.2 mVs vs ~0.1 356 mVs). Further indirect indices of a higher central motor drive are provided by the greater central 357 cardiovascular and respiratory responses during double-leg KE (Figures 1 and 2) , both of which 358 are determined by feedback and feedforward mechanisms (8). In the presence of greater central 359 motor drive, less overall afferent feedback from the exercising limbs would be required to reach 360 the sensory tolerance limit during double leg KE. Accordingly, the reduced magnitude of 361 peripheral fatigue following double-leg KE (Figure 3 ), was likely due to both a more diffuse 362 afferent signal arising from the greater active muscle mass involved during exercise, as well as 363 greater central motor drive. Thus, when muscle mass and central motor drive are elevated, less 364 peripheral fatigue is tolerated to avoid severe exercise induced damage, which might threaten 365 whole-body homeostasis. 366
Perspectives and Significance: Reducing the amount of active muscle mass during dynamic KE 367 enabled the attainment of a greater degree of peripheral quadriceps fatigue following constant 368 workload exercise to exhaustion. This is likely due to the constraint of the group III/IV afferent 369 signal to one quadriceps during single-leg KE, in contrast to the more diffuse signals from both 370 quadriceps muscle groups, and potentially elevated central motor drive, during double-leg KE. 371 By minimizing differences in systemic challenge and task specificity, these data substantiate the 372 role of active muscle mass in determining the level of tolerable peripheral fatigue. In addition, 373 these findings have important implications for the adoption of small muscle mass exercise in 374 rehabilitative medicine to facilitate the attainment of greater peripheral quadriceps fatigue, and 375 thus potentially promote greater skeletal muscle adaptation. 
